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Abstract 
As a major primary producer, diatom is an important group of the phytoplankton, which 
plays a very significant role in many marine or freshwater ecosystems. Compared with 
planktonic diatom, studies on benthic diatom is relatively poor. Benthic diatom can be 
divided into four different groups depending on the substrate they attached on, which 
are epiphytic diatom, epilithic diatom, epipelic diatom and epipsammic diatom. So far, 
most studies on benthic diatom have focused on epipthic diatom and epipsammic 
diatom has not been well studied in China.  
In this study, sandy grains samples were collected from the intertidal zone of 12 beaches 
in 11 cities (Qinhuangdao, Dalian, Qingdao, Zhoushan, Changle, Pingtan, Putian, 
Xiamen, Dongshan, Shenzhen and Haikou) along the coast line of China seasonally 
during January 2014 to December 2015. 380 diatom samples were observed and 
photographed using light microscope (LM), scanning electron microscope (SEM) and 
transmission electron (TEM). Morphological taxonomy and ecological studies on the 
common epipsammic diatom species in the coast line of China were taken. The 
taxonomic studies included morphological observation, species identification, 
description of morphological characteristics, ecological habits and distribution of each 
species, along with reports on the new species and the new recorded taxa for China. 
The ecological studies included the species composition and geographical distribution. 
This study will increase our understanding of the benthic diatom in China. The main 
results are as follows: 
1. In total, 81 diatom species (including 8 varieties) belonging to 2 classes, 6 orders, 10 
families, 27 genera, were identified in this study. Among those, 33 species belonging 
to order Naviculales, 2 families and 8 genera (Family Naviculaceae: 7 genera 22 species; 
Family Cymbellaceae: 1 genus 11 species). 17 species belonging to order Achnanthales, 
2 families and 7 genera (Family Cocconeiacea: 5 genera 8 species; Family 
Achnanthaceae: 2 genera 9 species). 15 species belonging to order Surirellales, 1 family 
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and 2 genera (Family Nitzschiaceae: 2 genera 15 species). 8 species belonging to order 
Coscinodiscales, 2 families and 8 species (Family Coscinodiscaceae: 2 genera 3 species; 
Family Thalassiosiraceae: 1 genus 5 species). 7 species belonging to order Diatomales, 
2 families and 6 species (Family Cymatosiraceae: 1 genus 1 speices; Family 
Diatomaceae: 5 genera 6 species). 1 species belonging to order Biddulphiales, 1 family 
and 1 species (Family Biddulphiaceae: 1 genus 1 species). Detail morphological 
characteristics, ecological habits and distribution of each species were described 
together with 34 plates, 298 photos. 
2. Two species belonging to genus Hippodonta Lange-Bert., Witkowski & Metzeltin 
was observed and described. One new species Hippodonta fujiannensis Zhao, Chen & 
Gao, and one new record from China Hippodonta dulcis (Patrick) Potapova, were found 
in the intertidal zone from Longfengtou Beach, Pingtan. Hippodonta fujiannensis Zhao, 
Chen & Gao: cells solitary, valve elliptic-lanceolate to rhombic-lanceolate with broadly 
rounded ends in smaller frustules and acutely rounded ends in bigger frustules that are 
not protracted. Valve length 11~44 µm, width 4~8 µm. Raphe filiform, terminal endings 
lightly curved towards one valve side in smaller valves. Rows of areolae that go around 
the valve apices uniseriate. Striae dissymmetrical on the both side of the valve. On one 
side, one column of lineolae closest to the raphe positioned perpendicular towards 
remaining lineolae of striae. This column of lineolae also biseriate. One the other side, 
one or two lineolae close to raphe positioned perpendicular towards remaining lineolae 
of striae. Prominent hyaline area presents throughout valve mantle. Girdle band quite 
broad and unornamented. The mainly differences between Hippodonta fujiannensis 
Zhao, Chen & Gao and the other Hippodonta species are the dissymmetrical valve and 
the pattern of the striae. 
75 species belonging to Hippodonta Lange-Bert., Witkowski & Metzeltin have been 
reported until now. But only 9 species have been recorded from marine or brackish 
environment, the two species in this study were both from marine environment, also 
the first report in China. 
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3. Two another new record of diatom species for China were observed and described. 
They are Fogedia densa Park, Khim, Koh & Witkowski and Achnanthes kuwaitensis 
Hendey.  
4. Among the 81 epipsammic diatom species, the most dominant taxa were order 
Naviculales, Achnanthales and Surirellales with 33 species, 17 species and 15 species 
respectively, accounting for more than 80%, while the order Diatomales and 
Biddulphiales were least rorcorded, with 7 species and 1 species respectively. Genera 
Nitzschia and Navicula were the most common genus, with 14 species and 14 species 
respectively, followed by genera Amphora and Achnanthes, with 11 species and 6 
species respectively. The other genera normally with 5 species or less. 
5. The geographical distribution of the 81 epipsammic diatom species was as follow: 
15 species (11 genera) distributed in the cities along the coast line of the Yellow and 
Bohai Sea (Qinhuangdao, Dalian and Qingdao); 77 species (24 genera) in the cities 
along the coast line of the East China Sea (Zhoushan, Changle, Pingtan, Putian, Xiamen 
and Dongshan); 44 species (16 genera) in the cities along the coast line of the South 
China Sea (Shenzhen, Haikou). 8 species belonging to 6 genera distributed along the 
whole coast line of China, which are cosmopolitan species or widely distributed in the 
coasts of China.  
 
Keywords: Coasts of China; Epipsammic diatom; Taxonomy; Ecology; New species; 
New records  
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1.1 ϷӒϗљ˙ΧȢÃиƥϵЛ 
͜ʹ˿Φʧ͎͞[ċ¨̩֕r*ʸ0ӧϗÌ业ωMѷ/¤Ì业ωMÛщõ
λ˿ΦȸωMÛϗ 40%[1]͜ ʹ˿ΦϗġwϊR/λ̩r׈ΦѬɺ|Ì业
五§Ĳ九աˑͻ/Ѹ œλ̦đè͞ ͎ͭ#以ͻ[ċ͎͞ωȴрћǻӛ*
仪ÐęɆ主ϗwϊ[2]͜ ʹ˿ΦϗѰӆљ˙ÃǱĲ͎͞γŲʺϫƼęÃϗ
¢р/¤ΦЍđèǂ͎͞γŲđè¥ʺɪЃwϊ/Ѹ͎͞γŲϗđè;fϢɵɆ
余ɵŔȠĸ͜ʹ˿ΦϗѰӆљ˙[3] 
ϷӒʧ͜ʹ˿Φ*ϗ0ӧиѰ/щõλ͜ʹ˿Φϗ 40%[4]ϷӒʧи¥
ʺ乳сrϗñ严҉˿Φ/ę[[ѰrȜȎƟœD»7ɉʺϗ̩ωωŲ*[1]/χҚ
DŒŶǝϰ[ċ˿ΦΊ͹ϗӝִ[5]¥ʺÃǱǾЍиƀʊաƃ世̜ȰШ
ΧΖϷӒ乳сr*Īʺĝѣс ac1 Ĳ c2/¤0ӧĪʺϗиҊӃôс/ǝӒן
сfucoxanthin./ƨ³ư@ϷӒ严҉ϗ׆乳/ןӥ乳[6] 
ϷӒę[Ã/'ƃωȴиѰ/иʧœ̩*֠͆优͔ϗ͜ʹϷӒplanktonic 
diatom./ĕиʧ̩ȅω͓ϗȅ˩ϷӒbenthic diatom.ȅ˩ϷӒ买}֓
œ¤ƨŪԏ/¤伏ɵœ仪ω͓/ˮɰ¤֓ϫŪԏϗģ/0ӧę[Ã/˿
Φ֓ϫȷϷӒepiphytic diatom.ǝϰ֓ϫȷϷӒepilithic diatom.͇ωϷ
Ӓepipelic diatom.Ĳ̵上֓ϫȷϷӒepipsammic diatom.˃ϵЛϗ0ӧϵ
Лǂԇ/̵ωŲȅ˩ϷӒ 
1.1.1 ϷӒϗљ˙ΧȢ 
ϷӒϗ¦ţљ˙ΧȢʧ严҉ęÃ́ǓόϷԏ0ӧ/ SiO2.˙Ʉϗ严҉
ŵ/Г/Ϸԏźfrustule.Ϸԏźόźepitheca.Ĳźhypotheca.˙
ɄϚ̤ũ§ϛpetri dish.lϗǦƏљ˙/¤*ƏœſִϗԪƃïź/ź/ˑ
ҙ̟严҉/Əœ՞ִϗԪǇïź/ź/ˑҙ严҉ÃӡĥϗƜ严҉̠)ïźŗ
ό')0ӧՕÃ两Ʉ/źִvalve.Ĳϣ伏ǵconnecting band./źִ/ЗȪ
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О仪ϗϠִ/ϣ伏ǵÉ伏œźִԱѧźִ¥ʺϷӒԽӚÃиϗƃƀʊљ˙ΧȢ
}ɰ/ģЍиϗϷӒϷԏźִȜΩđèȥƃ/0ӧљ˙ʺźѨraphe.Ζђ
areola/areolae.ː ђstria/striae.Шϣ伏ǵźִϣ伏ɵ/Г/ǵ ִgirdle.
;ęГ/źγǵgirdle band./ʺʟźִźγǵ6余ʺːɆƀː¤ƨϗ
ϷԏǵΩΦ/Г/余ɻǵintercalary band.źִԱѧЗȪȖʳϗՕÃГ/ź
Əmantle.[љ˙Ĉөŏ 1-1 
 
 
ŏ 1-1 ϷӒϷԏźљ˙ɐɹώƜʨȪւ./ŏ*ɉЃ/ЈȋԣΩӒ 
Figure 1-1 Structure of the diatom frustule (SEM), Hippodonta fujiannensis Zhao, 
Chen & Gao 
 
ϷӒ严҉ƃƀʊ五ñΫω͓/mʺIЍи严҉;ę[五ѰrΩȴω͓[1]̢
ƓԬˉӒǘBacteriastrum./严҉źִŐȜ/źִİѧωÁő何Ọ́Ç/ϣ
Ւ严҉ՉԷİω何Ọ́ϣK两ɄѰr1ʤˉӒǘAsterionella.ċ͞ѓӒǘ
Thalassionema.Ш/严҉ХՉԷƀ与иΦԏԽӚסġ/VѸȜɄʤΩקΩ
ɆәʗΩϗѰr1ҎˉӒǘFragilaria./严҉6余ՉԷźִİѧω何ϗǇÓϣ
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